Zero point problems of two accretive operators and fixed point problems of a nonexpansive mappings are investigated based on a Mann-like iterative algorithm. Weak convergence theorems are established in a Banach space.
The modulus of convexity of E is the function δ E ( ) : (, ] → [, ] defined by δ E ( ) = inf{ -x+t  : x = y = , x -y ≥ }. Recall that E is said to be uniformly convex if δ E ( ) >  for any ∈ (, ]. Let p > . We say that E is p-uniformly convex if there exists a constant c q >  such that δ E ( ) ≥ c p p for any ∈ (, ].
Let B E = {x ∈ E : x = }. The norm of E is said to be Gâteaux differentiable if the limit lim t→ ( x + ty -x )/t exists for each x, y ∈ B E . In this case, E is said to be smooth. The norm of E is said to be uniformly Gâteaux differentiable if for each y ∈ B E , the limit is attained uniformly for all x ∈ B E . The norm of E is said to be Fréchet differentiable if for each x ∈ B E , the limit is attained uniformly for all y ∈ B E . The norm of E is said to be uniformly Fréchet differentiable if the limit is attained uniformly for all x, y ∈ B E .
Let ρ E : [, ∞) → [, ∞) be the modulus of smoothness of E by ρ E (t) = sup y + x -y -x  - : y ≤ t, x ∈ B E .
A Banach space E is said to be uniformly smooth if = . Let T be a mapping on E. The fixed point set of T is denoted by Fix(T). Recall that T is said to be nonexpansive iff
Let I denote the identity operator on E. An operator A ⊂ E × E with domain D(A) = {z ∈ E : Az = ∅} and range R(A) = ∪{Az : z ∈ D(A)} is said to be accretive if, for t >  and
It follows from Kato [] that A is accretive if and only if, for x, y ∈ D(A), there exists j q (xy) ∈ J q (x -y) such that
An accretive operator A is said to be m-accretive if R(I + rA) = E for all r > . In Hilbert spaces, an operator A is m-accretive if and only if A is maximal monotone. In this paper, we use A - () to denote the set of zero points of A.
Recall that a single valued operator A on E is said to be α-strongly accretive if there exists a constant α >  and some
A is said to be α-inverse strongly accretive if there exists a constant α >  and some j q (xy) ∈ J q (x -y) such that
For a multi-valued accretive operator A, we can define a nonexpansive single valued mapping J The convex feasibility problem asks to find a point in the intersection of convex sets. This is an important problem in mathematics and engineering; see, e.g., [-] and the references therein. Oftentimes, the convex sets are given as fixed point sets of projections or (more generally) averaged nonexpansive operators. In this paper, we will focus our attention on the problem of finding a common element in Fix(T) ∩ (A + B)
- (), where T is a nonexpansive mapping, A is an α-inverse strongly accretive operator and B is an maccretive operator, in the framework of uniformly convex and q-uniformly smooth Banach spaces. The problem is quite general in the sense that it includes: split feasibility problems, convexly constrained linear inverse problems, fixed point problems, variational inequalities, convexly constrained minimization problems, and Nash equilibrium problems in noncooperative games, as special cases; see, for instance, [ In order to obtain our main results, we also need the following lemmas.
Lemma . Let E be a real Banach space. Let A : E → E be a single valued operator and let B : E →  E be an m-accretive operator. Then
where J B r (I -rA) is the resolvent of B for a > .
Lemma . []
Let E be a real q-uniformly smooth Banach space. Then the following inequality holds:
where K q is some fixed positive constant. 
Lemma . [] Let r >  and q >  be two fixed real numbers. Then a Banach space E is uniformly convex if and only if there exists a continuous strictly increasing convex function
ϕ : [, ∞) → [, ∞) with ϕ() =  such that ax + ( -a)y q ≤ ( -a) y q + a x q -w(a)ϕ y -x , where w(a) = a q ( -a) + ( -a) q a,tTx + ( -t)Ty -T tx + ( -t)y ≤ ψ - y -x -Ty -Tx . Lemma . [] Let E
Main results

Theorem
Let {x n } be a sequence generated in the following manner: x  ∈ E and x n+ = α n Tx n + ( -α n )(I + r n B) - (x n -r n Ax n ), ∀n ≥ , Then {x n } converges weakly to some
Proof First, we show that {x n } is bounded. From Lemma ., we have
In view of the restriction imposed on {r n }, one sees that I -r n A is nonexpansive. Put J B r n
= (I + r n B)
- and fix p ∈ (A + B) - () ∩ Fix(T). By using Lemma ., we find from (.) that
It follows that lim n→∞ x n -p exists and, in particular, that {x n } is bounded. Put y n = J B r n (x n -r n Ax n ). Since B is m-accretive, we find from Lemma . and (.) that
Since · q is convex, we find from (.) and (.) that
It follows from the restrictions imposed on {α n } and {r n } that 
In view of Lemma ., one has
This shows that lim n→∞ Tx n -y n = . From (.), we find lim n→∞ Tx n -x n = . In view of Lemma ., we see that
Next, we show that ω w (x n ) is a singleton set. Define mappings S n : E → E by
Since S n is nonexpansive, we find that S n,m is also nonexpansive and S n,m x n = x n+m . For all t ∈ [, ] and n, m ≥ , put
where p  and p  are in (A + B) - () ∩ Fix(T). Using Lemma ., we find that
This implies that {c n,m } converges uniformly to zero as n → ∞ for all m ≥ . On the other hand, we have
Taking lim sup as m → ∞ and then the lim inf as n → ∞, we find that lim sup n→∞ b n (t) ≤ lim inf n→∞ b n (t). This proves that lim n→∞ b n (t) exists for any t ∈ [, ]. This implies from Lemma . that ω w (x n ) is a singleton set. This proves the proof.
Note that, in the framework of Hilbert spaces, the concept of monotonicity coincides with the concept of accretivity. Next, we apply our main results to solve variational inequality problems and minimizer problems of convex functions in the framework of Hilbert spaces.
Let H be a Hilbert space with inner product ·, · and its induced norm · . Let C be a nonempty closed convex subset of H and let Proj 
It is easy to see that i C is a proper lower and semicontinuous convex function on H, and the subdifferential ∂i C of i C is maximal monotone. Define the resolvent J r := (I + r∂i C ) - of subdifferential operator ∂i C . Letting x = J r y, we find that
where N H C x := {y ∈ H : y, v -x , ∀v ∈ C}. Putting B = ∂i C in Theorem ., we find the following results immediately. (y n -x n ). Hence, we have x n ∈ y n + r n ∂g(y n ). By use of Theorem ., we find the desired conclusion immediately.
